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This application is directed to managing network devices on a communications 
network. In particular, this application describes a system and method for effecting a change 
for values of multiple network objects (e.g., MIB objects) of a network object database (e.g., an 
MEB) by specifying the change only once. 



Communications networks continue to have a growing role in today's world. Fig. 1 is a 
conceptual diagram illustrating an example of a communications network 100. As used herein, 
a "communications network" or a "network," for example, network 100, is group of two or 
more devices (i.e., network elements), for example, network devices 102, 104 and 106, 
interconnected by one or more segments of transmission media on which communications may 
be exchanged between the devices. Each segment may be any of a plurality of types of 
transmission media, including one or more electrical or optical wires or cables made of metal 
and/or optical fiber, air (e.g., using wireless transmission over carrier waves) or any 
combination of these transmission media. As used herein, "plurality" means two or more. 



FIELD OF THE INVENTION 



BACKGROUND 



Attorney Docket No.: E00378.70189.US 

-2- 

As networks become more complex and continue to include more network devices, the 
importance of efficiently managing these devices has grown. As used herein, a "network 
device" is a device configured as part of a network. Such network devices may be and/or 
include any of a variety of types of devices, including, but not limited to, switching devices, 
5 workstations, personal computers, terminals, laptop computers, end stations, servers, gateways, 
registers, directories, databases, printers, fax machines, telephones, transmitters, receivers, 
repeaters, and any combination thereof. 

Managing network devices is referred to herein as "device management," and includes 
configuring network devices, where one or more these network devices are typically configured 
10 remotely (i.e., from another network device residing at a different location on the network) by 
exchanging messages (e.g., packets) between network devices over network media. 

To facilitate configuring large numbers of network devices, object types often are 
defined to represent aspects of network devices, for example, status, location (e.g., Internet 
Protocol (IP) address and/or Media Access Control (MAC) address), port characteristics, 
15 device description, other aspects, permissible states of any aspects, or any combination thereof. 
Objects 

The term "object" is often used inconsistently in the field of communications networks, 
including the field of device management. The meaning of the term "object" and related terms 
as used herein will now be defined. 
20 As used herein, an "object" is an abstraction representing a specific occurrence (i.e., an 

instance) of an object type. 

As used herein, an "object type" is an abstraction representing a type of thing, for 
example, a type of thing associated with a network device, for example, the network device 
itself, a Virtual Local Area Network (VLAN), an interface of the network device, any aspects 
25 thereof, other aspects, or any combination thereof. 

For example, an object type may define an interface of a network device, where a 
specific object of the object type may be instantiated for a particular interface of a particular 
network device. 
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An object type may include one or more other object types and may be included within 
one or more other object types. Accordingly, an object type may define interrelationships 
between object types and may define an organizational structure of object types. 

Some object types, referred to herein as "non-indexed" object types (and often referred 
5 to as zero-instanced object types), are configured such that only a single object of the object 
type can occur (i.e., can be instantiated) per network device. For example, an object type may 
define an operating system for a network device, for which only a single object occurs for each 
network device. 

Other object types, referred to herein as "indexed" object types are configured such that 
10 one or more objects of the object type may occur for a single network device. In such case, 

where one or more objects of a same object type may occur for a single device, each object may 
be referred to as an "occurrence" (i.e., an instance) of the object type, and each occurrence may 
be indexed by an indexing variable. For example, an object type defining an interface of a 
network device may have one or more objects occur per network device, and each of these 
1 5 objects may be referred to as an occurrence of the object type, i.e., an occurrence of an 

interface. Further, the interface object type may be defined to include several other object 
types, and each such object type may occur one or more times on a network device, i.e., once 
for every occurrence of the interface object type. 
Network Object Database 
20 A plurality of objects may be grouped together to form a network object database. As 

used herein, a "network object database" is an organized collection of one or more network 
objects. 

As used herein, a " network object" is an object representing a specific occurrence (i.e., 
an instance) of an network object type. A "network object type" is an object type representing 
25 a type of thing associated with a network device, for example, the network device itself, a 

Virtual Local Area Network (VLAN), an interface of the network device, any aspects thereof, 
other aspects, or any combination thereof. 

An example of a network object database is a Management Information Base (MIB). A 
network object database may be any of a variety of types of databases, for example, an object- 
30 oriented database, a flat file database, a relational database, or combination thereof. Some 
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network object databases organize network object types into object type groups and/or tables, 
where the database schema of such database may divide several logically-related object types 
into several tables and/or object type groups. For example, some MIBs include an interface 
group, a system group, and/or a VLAN group, etc. A device management application may be 
5 configured to understand such relationships, and a programmer or other person experienced in 
working with the database may know such relationships. Typically, however, a user (e.g., a 
network administrator) has limited knowledge or understanding of the relationships between 
such tables and table entries. 

An indexed object type (e.g., an interface) of a network object database (e.g., a MEB) 

10 may include a table object type defining a table for the indexed object type. The table object 
type includes an object type that defines an indexing variable for the table and other object 
types that define columns for the table. The table object type may be defined such that each 
occurrence of the indexed object type is indexed by the indexing variable and may be 
considered an entry or row of the table. The column object types may be defined to occur once 

15 for each occurrence of the indexed object type, i.e., once for each entry or row of the table. 

To facilitate the widespread use of network object databases to manage devices, several 
technologies, standards and protocols have been developed. Some of these standards have 
been developed to define a language for structuring management information, including the 
Structure of Management Information (SMI) promulgated by the Internet Engineering Task 

20 Force (IETF), including IETF Standard No. 16, which defines Version 1 of the SMI as 

documented in Request for Comments (RFCs) 1155 and 1212, and IETF Standard No. 58, 
which defines Version 2 of the SMI as documented in RFCs 2578, 2579 and 2580. 

Other protocols have been developed to enable a user to manage objects and object 
types of a network object database (e.g., a MIB). Managing a database of network objects may 

25 include accessing (e.g., remotely) and manipulating (e.g., getting and setting) object types and 
occurrences thereof, including modifying a definition of an object type and/or changing a value 
defined for an object. An example of a protocol for managing a MIB is the Simple Network 
Management Protocol (SNMP) promulgated by the IETF. There are several different versions 
of SNMP, including SNMPvl (version 1) as defined by IETF Standard No. 15 and documented 

30 in RFC 1 157, SNMPv2c, which is not a standard, but is an experimental version of SNMP as 
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documented in RFC 1901, and SNMPv3 defined by IETF Standard No. 62 and documented in 
RFCs 3410-3418, which are updated versions of RFCs 1905-1907 and 2570-2575. 

Accordingly, a network object database, for example, a ME, may be configured to 
conform with one or more of the SMI protocols and one or more of the SNMP protocols. A 
5 network object database also may include proprietary elements that do not conform with any 
standards or protocols. 
Network Device Management 

Managing network devices typically includes remotely setting values of objects on 
network devices. A network device management application, for example, NetSight Element 
10 Manager, version 3.0.0, available from Enterasys Networks, Inc. of Rochester, New Hampshire 
("NetSight Element Manager"), may provide a user a view of a network object database to 
assist a user (e.g., a network administrator) to remotely manage network devices. 

As used herein, a "view" of a network object database (e.g., MIB) is a visual 
representation of information derived from the network object database. The visually 
15 represented information may be any information derived from the network object database, for 
"example, the values of one or more objects on a network device. A view typically represents a 
subset of the information available from a network object database, and typically is used by a 
user to determine the state of one or more network objects on one or more devices. As used 
herein, a "view definition" is a set of computer-readable signals that defines a view. As used 
20 herein, a "set" of items may include one or more of such items. 

A view definition includes a definition of the information to be represented and may 
provide a layer of abstraction of network objects beyond the layer of abstraction provided by 
the network object database itself. A view definition may specify information beyond the 
information defined in the network object database, for example, different names for the 
25 objects than the names provided by the network object database. Further, a view definition 

may include a definition of a visual arrangement of the information to be represented. Thus, a 
view definition may define a visual arrangement (e.g., a table) of objects that is different than 
the visual arrangement defined by the network object database. 

Some device management applications, for example, Netsight Element Manager, 
30 provide a user interface that enables a user to select a network device, for example, by selecting 
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the network device from a list or alternatively, if no list is provided, specifying a network 
device, for example, by entering an IP address or other identifier of the network device. The 
user then may enter values for one or more objects, one object at a time. For example, the user 
interface may present a group of fields. In each field, the user may enter text or select from a 
5 menu. Even if one or more of the objects have a same object type, the user must separately 
enter values for the objects. 

When the use is done entering values for the group, the application then sends one or 
more messages (e.g., SNMP "set" messages) to the network device to set the values for the 
objects of the group equal to the values entered by the user. 
10 This process of selecting a network device, specifying values for one or more object 

one object at a time and then sending messages to the network device to set the values of the 
one or more objects may be repeated for other network devices. 

SUMMARY 

1 5 A problem with existing device management applications is that setting values for 

objects on network devices must be performed one network device at a time. Further, for each 
network device, entering values for objects, even objects of a same object type, must be 
performed one object at a time. As described above, for each network object to be edited, a 
user must separately select the device, specify values for one or more object one at a time and 

20 then send one or more messages to the network device to update the objects. This process 
becomes redundant if a user desires to set a same value for a plurality of objects on a same 
network device or on different network devices, including objects of a same object type. This 
redundancy increases as the number of objects for which the same value is set increases. 

Accordingly, in an aspect of the invention, a user concurrently selects a plurality of 

25 objects from a same network device or different network devices and specifies a value, only 
once, to which to set the selected objects. In another aspect, a user interface is provided that 
enables the user to make such concurrent selections and specify such values only once. 

In another aspect, the user initiates a setting of the selected objects on the one or more 
devices by specifying only once that the objects on such devices be set to the specified value. 
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In another aspect, a user interface, which may include a GUI, is provided that enables a 
user to specify a value for a cell of a first table ("editing table"), in response to which a 
plurality of cells of a second table ("primary table") are set equal to the specified value. Each 
cell in the primary table may represent an object of a first object type residing on a network 

5 device. The primary table may represent a view of a network object database, where each 
column of the view represents an object type of the network object database. 

In such aspect, each row of the primary table represents an occurrence of an object on a 
network device, for example, a Virtual Local Area Network (VLAN) or an interface. Each cell 
of a row may hold a value of an object included as part of the object represented by the row. 

10 The object corresponding to a cell may be of the object type represented by the column in 
which the cell resides. The primary table may be edited (e.g., created and/or modified) as 
described in the Richmond application. 

In aspects of the invention, the editing table includes a single row, and each cell in the 
row corresponds to a respective column of the primary table. A user can select one or more 

15 rows from the primary table, and then enter a value in a first cell of a first column of the editing 
table. In response, for each selected row of the primary table, a cell in a column of the row 
corresponding to the first column is set equal to the entered value. 

In aspects of the invention, the object represented by each edited cell of the primary 
table then is updated. For example, if each edited cell (and each row that includes an edited 

20 cell) of the primary table represents an object on a network device, one or more messages (e.g., 
SNMP "set" messages) may be sent to each network device on which one of the objects 
resides. Each such message may specify to set the value of the object equal to the value 
specified by the user. 

Accordingly, in aspects of the invention, a user interface is provided that enables a user 
25 to effect changes to objects on one or more network devices by specifying a value for such 
objects only once, for example, in a cell of an editing table. 

In aspects of the invention, each cell of the editing table may be configured with an 
editing control. The type of editing control (e.g., combobox, textbox, radio buttons, etc.) may 
be determined based on the data type of the primary table column corresponding to the cell. 
30 The data type of a primary table column may be a data type defined for an object type 
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represented by such column. Accordingly, the editing table may be configured, for each cell, to 
implement an appropriate editing control to enable the user to enter and/or select a value for the 
cell. For example, if a data type for a column is an enumerated data type, a set of possible 
values for the data type may be accessible by the user interface, which may include a GUI. 
5 Accordingly, the user interface may configure the corresponding column of the editing table 
with an appropriate editing control, e.g. a combobox, for enabling the user to select one of the 
possible values for the enumerated object type. 

In an embodiment of the invention, a user is enabled to set a value for a plurality of 
network objects on a communications network. A user interface is provided that enables the 
10 user to indicate a first value for which to set the plurality of network objects by specifying the 
first value only once. In response to receiving an instruction from the user, setting a value of 
each of the plurality of network objects equal to the first value is initiated. 

This embodiment and/or aspects thereof may be implemented as a computer program 
product that includes a computer-readable medium and computer-readable signals stored on the 
15 computer-readable medium, which signals define appropriate instructions. These instructions, 
as a result of being executed by a computer, instruct the computer to perform the acts described 
above for this illustrative embodiment. 

In another embodiment, a system is provided for enabling a user to set a value for a 
plurality of network objects on a communications network. The system includes means for 
20 enabling the user to indicate a first value for which to set the plurality of network objects by 
specifying the first value only once. The system also includes a message component to initiate 
setting a value of each of the plurality of network objects equal to the first value. 

Other advantages, novel features, and objects of the invention, and aspects and 
embodiments thereof, will become apparent from the following detailed description of the 
25 invention, including aspects and embodiments thereof, when considered in conjunction with 
the accompanying drawings, which are schematic and which are not intended to be drawn to 
scale. In the figures, each identical or nearly identical component that is illustrated in various 
figures is represented by a single numeral. For purposes of clarity, not every component is 
labeled in every figure, nor is every component of each embodiment or aspect of the invention 
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shown where illustration is not necessary to allow those of ordinary skill in the art to 
understand the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Fig. 1 is a conceptual diagram illustrating an example of a communications network; 

Fig. 2 is a flow chart illustrating an example of a method of enabling a user to set 
values for a plurality of objects of a network object database by specifying the value only once; 

Figs. 3 A and 3B comprise a flow chart illustrating an example of a method of enabling 
a user to set a value for one or more cells in a primary table by specifying the value in a cell of 
10 an editing table; 

Figs. 4 and 5 are screen shots illustrating an example of a display presented by a GUI 
that enables a user to set a value for one or more cells in a primary table by specifying the value 
in a cell of an editing table; 

Fig. 6 is a block diagram illustrating an example of a system for enabling a user to set 
15 values for a plurality of objects of a network object database by specifying the value only once; 

Fig. 7 is a block diagram illustrating an example of a computer system on which aspects 
of the invention may be implemented; and 

Fig. 8 is a block diagram illustrating an example of a memory system of a computer 
system on which aspects of the invention may be implemented. 

20 

DETAILED DESCRIPTION 
The function and advantage of aspects of the present invention will be more fully 
understood from the examples described below. The following examples are intended to 
facilitate an understanding of aspects of the invention and to illustrate the benefits of such 
25 aspects, but do not exemplify the full scope of such aspects. 

Although aspects of the invention described herein are described primarily in relation to 
defining values for objects of a network object database, aspects of the invention are not 
limited thereto, but may be applied to define values for any type of object, parameter, variable, 
etc. 
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Aspects of the invention described herein may be implemented using NetSight Atlas 
Console available from Enterasys Networks, Inc. of Rochester, New Hampshire. 

As used herein, whether in the written description or the claims, the terms 
"comprising", "including", "carrying", "having", "containing", "involving", and the like are to 
5 be understood to be open-ended, i.e., to mean including but not limited to. 
Examples 

Fig. 2 is a flow chart illustrating an example of a method 199 of enabling a user to set 
values for a plurality of objects of a network object database (e.g., a MIB) on a network by 
specifying the value only once. Although methods 199 and 200 (described below) are 

10 described herein primarily in relation to setting values for network objects, aspects of the 
invention are not limited to setting values for network objects, as either of methods 199 and 
200 may be applied to set values for any types of parameters or objects. 

In Act 201, a user interface may be provided that that enables the user to specify a first 
value for which to set the plurality of network objects by specifying the first value only once. 

15 The user interface may include a visual user interface, for example, a GUI. 

As used herein, a "user interface" is an application or part of an application (i.e., a set of 
computer-readable instructions) that enables a user to interface with an application during 
execution of the application. A user interface may include code defining how an application 
outputs information to a user during execution of the application, for example, visually through 

20 a computer screen or other means, audibly through a speaker of other means, and manually 

through a game controller or other means. Such user interface also may include code defining 
how a user may input information during execution of the application, for example, audibly 
using a microphone or manually using a keyboard, mouse, game controller, track ball, touch 
screen or other means. 

25 As used herein, a "visual user interface" is the portion of the user interface that defines 

how information is visually presented (i.e., displayed) to the user, and defines how the user can 
navigate the visual presentation (i.e., display) of information and input information in the 
context of the visual presentation. During execution of the application, the visual interface 
controls the visual presentation of information and enables the user to navigate the visual 

30 presentation and enter information in the context of the visual presentation. Types of visual 
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user interfaces range from command-driven interfaces, where users type commands, menu- 
driven interfaces, where users select information from menus, and combinations thereof, to 
GUIs, which typically take more advantage of a computer's graphics capabilities, are more 
flexible, intuitive and easy to navigate and have a more appealing "look-and-feel" than 
command-driven and menu-driven visual user interfaces. 

As used herein, the visual presentation of information presented by a user interface, 
visual user interface or GUI is referred to as a "user interface display", "visual user interface 
display" or a "GUI display", respectively. 

Figs. 4 and 5 each illustrate a GUI display 300 provided by a GUI that enables the user 
to specify a first value for which to set a plurality of network objects by specifying the first 
value only once. The GUI that provides GUI display 300 enables a user to set values for one or 
more cells in a primary table in response to entering a value in a cell of an editing table. GUI 
display 300 may include any of primary table 302 and editing table 304. The primary table 302 
may include columns 306, 308, 310 and 312 and editing table may include corresponding 
columns 326, 328, 330 and 332, respectively. 

To facilitate an understanding of aspects of the invention, methods 199 and 200 are 
described with reference to GUI display 300. It should be appreciated, however, that any of a 
variety of types of user interface displays, including those provided by other types of visual 
user interfaces, may be used to enable a user to specify a first value for which to set the 
plurality of network objects by specifying the first value only once and/or to set values in one 
or more cells of a primary table by entering a value in a cell of an editing table. 

Returning to method 199, Act 201 may be implemented in any of a variety of ways, and 
may include presenting GUI display 300 and/or performing method 200 described below in 
relation to Figs. 3A and 3B. 

In Act 203, one or more messages may be transmitted to one or more network devices 
on which reside one or more of the objects for which a value was defined. The messages may 
be transmitted to set the values of the objects equal to the value specified by the user. The one 
or more messages may be SNMP messages and the one or more objects may be MIB objects. 

Accordingly, if a device has more than one object resident thereon, and the user wants 
to make the same change to the plurality of these objects, the user need only specify the change 
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once and initiate transmission of a message only once. Thus, Act 203 may include initiating 
the transmission of one or more messages to a single network device, thereby updating the 
values for one or more objects on this single device. 

Further, Act 203 may include initiating transmission of one or more messages to 
multiple network devices, thereby changing the values of objects on multiple devices. 
Accordingly, if one or more objects of the same object type reside on a plurality of network 
devices and the user wants to make the same change to a plurality of these objects, the user 
need only specify the change once and initiate transmission of one or more messages to the one 
or more network devices only once. 

Acts 201 and 203 may be may be repeated as desired by a user. 

Figs. 3 A and 3B comprise a method of enabling a user to specify a value in a cell of an 
editing table in response to which one or more cells of a primary table are set to such value. 

In Act 202, a primary table (e.g., table 302) may be displayed to the user on a visual 
user interface display, e.g., a GUI display such as GUI display 300, where the primary table 
includes one or more columns. In an aspect of the invention, each of the one or more columns 
of the primary table represents an object type of a network object database (e.g., MIB) and the 
primary table represents a view of the network object database. Each object type may be an 
object type specified by a standard or protocol or may be a proprietary object type. For 
example, an object type may be one of the object types disclosed in the Richmond application. 
Each object type may be of a particular data type (e.g., string, number, Boolean, etc.), which 
may be a data type defined in accordance with a standard, for example, Abstract Syntax 
Notation 1 (ASN. 1). The definitions of the object types and data types associated with the 
columns of the table, and other information associated with the columns and the table itself 
may be accessible, for example, on a computer-readable medium located locally (e.g., on the 
same device on which method 200 is being employed) or remotely (e.g., on a different network 
device than the device on which method 200 is being employed). 

When each of the one or more columns of the primary table represents an object type of 
a network object database, each row of the primary table may represent an occurrence of an 
object (e.g., an interface or a VLAN) on a network object device. For example, each row may 
represent an occurrence of one of the objects disclosed in the Richmond application. Each cell 
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in the row may store a value of an object of the object type represented by the column for the 
occurrence of the object represented by the row. For example, the row may represent an 
occurrence of an interface object, and a column may represent a physical status object type. The 
value stored in a cell common to such row and column may represent the physical status of the 
5 interface occurrence represented by the row. 

In Act 204, an editing table (e.g., table 304 of GUI display 300) may be displayed to the 
user on the visual user interface display, concurrently to displaying the primary table. The 
editing table may include one or more columns, where each column corresponds to a respective 
column of the primary table. The editing table may be configured to include a number of 

10 columns equal to the number of columns of the primary table. 

Act 204 may include vertically aligning each column of the editing table with its 
corresponding column from the primary table. Vertically aligning the columns as such may 
assist the user in understanding the correspondence between columns of the editing table and 
columns of the primary table. As illustrated by table 304, the editing table may have only a 

15 single row. 

To assist the user in navigating the primary table and editing table, and to further the 
user's understanding of the correspondence between columns of the editing table and columns 
of the primary table, method 200 also may include displaying a scroll bar on the visual user 
interface display (e.g., scroll bar 3 1 8 of GUI display 300) that is shared between the editing 

20 table and the primary table. Such scroll bar may scroll in a horizontal direction, parallel to the 
rows of both tables and orthogonal to the columns of both tables. 

In Act 205, one or more row selections may be received from the user. Each of the row 
selections may specify a row of the primary table. For example, the user may select such rows 
by navigating a mouse over a first row and clicking and dragging over several rows or by using 

25 other user input devices, for example, by using a combination of keys on a keyboard. 

In Act 206, a column selection input may be received from the user, the input 
specifying a column of the editing table. For example, the GUI presenting GUI display 300 
may enable a user to navigate a mouse over one of columns 326, 328, 330 or 332 and click on 
the column, or enable the user to select from the columns using another input device, for 

30 example, a keyboard. 
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In an aspect of method 200, it may be determined whether values are allowed to be set 
for the cells of the primary table corresponding to the column of the editing table specified in 
Act 206. For example, one or more columns of primary table 302 may be configured to be 
read-only such that values may not be set for such columns. For example, one or more 
columns may represent an object type of a database that is defined to be read-only. Further, 
certain users may not be allowed to set values for certain columns, and method 200 may be 
configured to determine whether a user is allowed to edit values for a column. Thus, method 
200 may include, in response to Act 206, not allowing certain columns from the editing table to 
be selected and/or displaying a notification to the user that such column may not be selected. 

In Act 208, an appropriate editing control for the specified column may be determined. 
For example, the appropriate editing control may be determined based on the data type of a 
column of the primary table that corresponds to the specified column of the editing table. As 
described above, information corresponding to a column of the primary table may be accessible 
and this information may include the data type corresponding to the column. In an aspect of 
method 200, each column represents an object type of a network object database and the data 
type is the data type of the object type. 

The data type of a column may be an enumerated data type where any of several 
enumerated values are possible for a cell of the column. These enumerated values may be 
included in the accessible information corresponding to the column. Accordingly, an 
appropriate editing control, for example, a combobox, test box or radio button, for an 
enumerated data type may be determined. In GUI display 300, combobox 334 is provided for 
column 330 of editing table 304 because the data type of column 310 is an enumerated data 
type having possible values of "up 55 , "down 55 or "testing 5 '. 

Because the data type corresponding to a column and the appropriate editing control for 
the data type may be determined automatically, a user doesn't have to know the data type 
associated with the column nor the particular editing control needed for a particular data type. 

In Act 210, the editing control may be provided on the visual user interface display to 
enable the user to enter a value for the specified column of the editing table. In GUI display 
300, combobox 334 is provided for column 330 of editing table 304 because the data type of 
column 3 10 is an enumerated data type. 
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In Act 2 12, a value may be received from the user for the specified column. For 
example, the user may enter a value or select a value from among a list of enumerated values 
for the column. For example, in Fig. 5, the user selected the value "testing" for column 330 
from among the values listed in combobox 334. 

In Act 216, for each row of the primary table specified by the user in Act 205, a cell of a 
column of the row may be set equal to the value received from the user. This column of the 
primary table corresponds to the column of the editing table specified in Act 206. For 
example, referring to Fig. 5, rows 402 of table 302 were selected by the user, and, for each of 
rows 402, the value "testing" (selected by the user from combobox 334) has been applied to the 
cell for column 310. 

After the cells of one or more rows have been set equal to the user-specified value, the 
rows for which the value was set may be emphasized to the user, for example, by highlighting 
the row in a color or grayscale value, or by using any of a variety of other graphical techniques. 

It should be appreciated that although GUI display 300 is illustrated as including 
primary table 302 and editing table 304, a visual user interface display such as GUI display 300 
may be configured with a control that enables a user to toggle between hiding and displaying 
editing table 304. Accordingly, if a user desires merely to view information in the primary 
table (e.g., table 302), but not to edit any such information, the user may hide the editing table 
(e.g., table 304). Further, a visual user interface display such as GUI display 300 may be 
configured (e.g., by a system administrator) such that it does not display an editing table for 
one or more users, thereby preventing one or more users from changing the values of any cells 
in the primary table. 

In an embodiment of method 200 where the column of the primary table for which a 
value was defined represents an object type of a network object database, in a next act, one or 
more messages may be transmitted to one or more network devices on which reside one or 
more of the objects for which a value was defined, for example, as described above in relation 
to Act 203 of method 199. 

Methods 199 and method 200 each may include additional acts. Further, the order of 
the acts performed as part of method 200 is not limited to the order illustrated in Figs. 3 A and 
3B, as the acts may be performed in other orders, and one or more of the acts of method 200 
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may be performed in series or in parallel to one or more other acts, or parts thereof. For 
example, Acts 206-208 and/or Act 212 may be performed before Act 205. 

Method 199 is merely an illustrative embodiment of a method of enabling a user to set 
values for a plurality of objects of a network object database on a network by specifying the 
value only once. Such an illustrative embodiment is not intended to limit the scope of the 
invention, as any of numerous other implementations of such method, for example, variations 
of method 199, are possible and are intended to fall within the scope of the invention. None of 
the claims set forth below are intended to be limited to any particular implementation of a 
method of enabling a user to set values for a plurality of objects of a network object database 
on a network by specifying the value only once, unless such claim includes a limitation 
explicitly reciting a particular implementation. 

Further, method 200 is merely an illustrative embodiment of a method of enabling a 
user to specify a value in a cell of an editing table in response to which one or more cells of a 
primary table are set to such value. Such an illustrative embodiment is not intended to limit the 
scope of the invention, as any of numerous other implementations of such method, for 
example, variations of method 200, are possible and are intended to fall within the scope of the 
invention. None of the claims set forth below are intended to be limited to any particular 
implementation of a method of enabling a user to specify a value in a cell of an editing table in 
response to which one or more cells of a primary table are set to such value, unless such claim 
includes a limitation explicitly reciting a particular implementation. 

Methods 199 and 200, acts thereof and various embodiments and variations of these 
methods and acts, individually or in combination, may be defined by computer-readable signals 
tangibly embodied on a computer-readable medium, for example, a non-volatile recording 
medium, an integrated circuit memory element, or a combination thereof. Such signals may 
define instructions, for example, as part of one or more programs, that, as a result of being 
executed by a computer, instruct the computer to perform one or more of the methods or acts 
described herein, and/or various embodiments, variations and combinations thereof. Such 
instructions may be written in any of a plurality of programming languages, for example, Java, 
Visual Basic, C, C#, or C++, Fortran, Pascal, Eiffel, Basic, COBAL, etc., or any of a variety of 
combinations thereof. The computer-readable medium on which such instructions are stored 
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may reside on one or more of the components of system 500 and/or computer system 600, each 
described below, and may be distributed across one or more of such components. 

The computer-readable medium may be transportable such that the instructions stored 
thereon can be loaded onto any computer system resource to implement the aspects of the 
present invention discussed herein. In addition, it should be appreciated that the instructions 
stored on the computer-readable medium, described above, are not limited to instructions 
embodied as part of an application program running on a host computer. Rather, the 
instructions may be embodied as any type of computer code (e.g., software or microcode) that 
can be employed to program a processor to implement the above-discussed aspects of the 
present invention. 

It should be appreciated that any single component or collection of multiple 
components of a computer system, for example, the computer system described below in 
relation to Figs. 7 and 8, that perform the functions described above with respect to methods 
199 and/or 200 can be generically considered as one or more controllers that control the above- 
discussed functions. The one or more controllers can be implemented in numerous ways, such 
as with dedicated hardware, or using a processor that is programmed using microcode or 
software to perform the functions recited above. 

Fig. 6 is a block diagram illustrating an example of a system 500 for enabling a user to 
set values for a plurality of objects of a network object database by specifying the value only 
once. 

System 500 may include one or more user input device interfaces 502, one or more user 
output device interfaces 510, device management application 516 and recording medium 526. 

Each user input device interface 502 may be configured to interface with any of a 
variety of user input devices, including a mouse, a track ball, a keyboard, a microphone (in 
combination with a voice recognition application), a touch screen, other types of user input 
devices, or any combination thereof. Each user output device interface 510 may be configured 
to interface with any of a variety of user output devices, including, computer screens, speakers, 
game controllers, other types of visual, audio and manual devices, or any combination thereof. 

Device management application 516 may include a user interface 517 that enables the 
user to specify a first value for which to set a plurality of network objects by specifying the first 



661528.1 



Attorney Docket No.: E00378.70189.US 

- 18- 

value only once. The user interface may include a visual user interface, for example, a GUI 
such as a GUI that presents GUI display 300. 

In an embodiment, user interface 517 may be configured to display and modify values 
included in a table, and may include primary table component 518, scroll bar component 520 
5 and editing table component 522. 

Primary table component 518 may be configured to send primary table display 
instructions 512 to one or more of user output device interfaces 510 to control the display of 
the primary table, for example, primary table 302 of GUI display 300. Primary table 
component 518 may receive one or more row selections 504 from one or more of user input 
10 device interfaces 502, and may be configured to set values of cells of the selected rows equal to 
a value received from a user by the editing table component, as described above in relation to 
method 200. 

In an aspect of system 500, where columns of the primary table represent object types 
of a network object database, primary table component 518 may be configured to retrieve one 

15 of view definitions 527, where the retrieved view definition may include one or more column 
definitions 529. Primary table component 518 may be configured to display the retrieved one 
of the view definitions 527, for example, as a primary table. 

Editing table component 522 may be configured to send editing table display 
instructions 5 12 to one or more of user output device interfaces 510 to control the display of 

20 the editing table, for example, editing table 304 of GUI display 300. Editing table component 
522 may be configured to receive column selection input 506 that specifies a column of the 
editing table and column value input 508 which specifies a value for the specified column of 
the editing table. Editing table component 522 may be configured to control the primary table 
component to set cells of the selected rows corresponding to the specified column of the 

25 editing table equal to the specified value for the specified column, for example, as described 
above in relation to method 200. 

Scroll bar component 520 may be configured to send scroll bar display instructions 514 
to one or more of user output device interfaces 510 to control the display of a scroll bar, for 
example, a scroll bar shared between the primary table and the editing table such as scroll bar 

30 3 1 8 of GUI display 300, as described above in relation to method 200. 
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In an embodiment of system 500, device management application 516 may include 
message component 524. Message component 524 may be configured to control the sending of 
one or more messages 528 to one or more network devices 532 and 534 across network 530. 
Each message 528 may include the value specified by the user and may be configured to 
control the setting of objects on the one or more network devices 532 and 534 equal to the 
specified value. The one or more objects may be included in the user-specified rows. Further, 
each object may be of the object type represented by the column of the primary table 
corresponding to the user-specified column of the editing table. 

System 500, and components thereof such as device management application 516, user 
interface 517, primary table component 518, editing table component 522, scroll bar 
component 520 and message component 524, may be implemented using software (e.g., C, C#, 
C++, Java, or a combination thereof), hardware (e.g., one or more application-specific 
integrated circuits), firmware (e.g., electrically-programmed memory) or any combination 
thereof. One or more of the components of system 500 may reside on a single system, or one 
or more components may reside on separate, discrete systems. Further, each component may 
be distributed across multiple systems, and one or more of the systems may be interconnected. 

Further, on each of the one or more systems that include one or more components of 
system 500, each of the components may reside in one or more locations on the system. For 
example, different portions of the components may reside in different areas of memory (e.g., 
RAM, ROM, disk, etc.) on the system. Each of such one or more systems may include, among 
other components, a plurality of known components such as one or more processors, a memory 
system, a disk storage system, one or more network interfaces, and one or more busses or other 
internal communication links interconnecting the various components. 

System 500 may be implemented on a computer system 600 described below in relation 
to Figs. 7 and 8. 

System 500 is merely an illustrative embodiment of a system for enabling a user to set 
values for a plurality of objects of a network object database by specifying the value only once. 
Such an illustrative embodiment is not intended to limit the scope of the invention, as any of 
numerous other implementations of such system, for example, variations of system 500, are 
possible and are intended to fall within the scope of the invention. None of the claims set forth 
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below are intended to be limited to any particular implementation of a system for enabling a 
user to set values for a plurality of objects of a network object database by specifying the value 
only once, unless such claim includes a limitation explicitly reciting a particular 
implementation. 

5 Various embodiments according to the invention may be implemented on one or more 

computer systems. These computer systems, may be, for example, general-purpose computers 
such as those based on Intel PENTIUM-type processor, Motorola PowerPC, Sun UltraSPARC, 
Hewlett-Packard PA-RISC processors, or any other type of processor. It should be appreciated 
that one or more of any type computer system may be used to enable a user to specify a value in 

10 a cell of an editing table in response to which one or more cells of a primary table are set to 
such value according to various embodiments of the invention. Further, the software design 
system may be located on a single computer or may be distributed among a plurality of 
computers attached by a communications network. 

A general-purpose computer system according to one embodiment of the invention is 

15 configured to enable a user to specify a value in a cell of an editing table in response to which 
one or more cells of a primary table are set to such value. It should be appreciated that the 
system may perform other functions, and the invention is not limited to having any particular 
function or set of functions. 

For example, various aspects of the invention may be implemented as specialized 

20 software executing in a general-purpose computer system 600 such as that shown in Figure 6. 
The computer system 600 may include a processor 603 connected to one or more memory 
devices 604, such as a disk drive, memory, or other device for storing data. Memory 604 is 
typically used for storing programs and data during operation of the computer system 600. 
Components of computer system 600 may be coupled by an interconnection mechanism 605, 

25 which may include one or more busses (e.g., between components that are integrated within a 
same machine) and/or a network (e.g., between components that reside on separate discrete 
machines). The interconnection mechanism 605 enables communications (e.g., data, 
instructions) to be exchanged between system components of system 600. Computer system 
A00 also includes one or more input devices 602, for example, a keyboard, mouse, trackball, 

30 microphone, touch screen, and one or more output devices 601, for example, a printing device, 
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display screen, speaker. In addition, computer system 600 may contain one or more interfaces 
(not shown) that connect computer system 600 to a communication network (in addition or as 
an alternative to the interconnection mechanism 605. 

The storage system 606, shown in greater detail in Fig. 8, typically includes a computer 
5 readable and writeable nonvolatile recording medium 701 in which signals are stored that 
define a program to be executed by the processor or information stored on or in the medium 
701 to be processed by the program. The medium may, for example, be a disk or flash 
memory. Typically, in operation, the processor causes data to be read from the nonvolatile 
recording medium 701 into another memory 702 that allows for faster access to the information 

10 by the processor than does the medium 701. This memory 702 is typically a volatile, random 
access memory such as a dynamic random access memory (DRAM) or static memory (SRAM). 
It may be located in storage system 606, as shown, or in memory system 604, not shown. The 
processor 603 generally manipulates the data within the integrated circuit memory 604, 702 
and then copies the data to the medium 70 1 after processing is completed. A variety of 

15 mechanisms are known for managing data movement between the medium 701 and the 
integrated circuit memory element 604, 702, and the invention is not limited thereto. The 
invention is not limited to a particular memory system 604 or storage system 606. 

The computer system may include specially-programmed, special-purpose hardware, 
for example, an application-specific integrated circuit (ASIC). Aspects of the invention may be 

20 implemented in software, hardware or firmware, or any combination thereof. Further, such 

methods, acts, systems, system elements and components thereof may be implemented as part 
of the computer system described above or as an independent component. 

Although computer system 600 is shown by way of example as one type of computer 
system upon which various aspects of the invention may be practiced, it should be appreciated 

25 that aspects of the invention are not limited to being implemented on the computer system as 
shown in Fig. 7. Various aspects of the invention may be practiced on one or more computers 
having a different architecture or components that that shown in Fig. 7. 

Computer system 600 may be a general-purpose computer system that is programmable 
using a high-level computer programming language. Computer system 600 also may be 

30 implemented using specially programmed, special purpose hardware. In computer system 600, 
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processor 603 is typically a commercially available processor such as the well-known Pentium 
class processor available from the Intel Corporation. Many other processors are available. 
Such a processor usually executes an operating system which may be, for example, the 
Windows 95, Windows 98, Windows NT, Windows 2000 (Windows ME) or Windows XP 
operating systems available from the Microsoft Corporation, MAC OS System X available 
from Apple Computer, the Solaris Operating System available from Sun Microsystems, or 
UNIX available from various sources. Many other operating systems may be used. 

The processor and operating system together define a computer platform for which 
application programs in high-level programming languages are written. It should be 
understood that the invention is not limited to a particular computer system platform, 
processor, operating system, or network. Also, it should be apparent to those skilled in the art 
that the present invention is not limited to a specific programming language or computer 
system. Further, it should be appreciated that other appropriate programming languages and 
other appropriate computer systems could also be used. 

One or more portions of the computer system may be distributed across one or more 
computer systems (not shown) coupled to a communications network. These computer 
systems also may be general-purpose computer systems. For example, various aspects of the 
invention may be distributed among one or more computer systems configured to provide a 
service (e.g., servers) to one or more client computers, or to perform an overall task as part of a 
distributed system. For example, various aspects of the invention may be performed on a 
client-server system that includes components distributed among one or more server systems 
that perform various functions according to various embodiments of the invention. These 
components may be executable, intermediate (e.g., IL) or interpreted (e.g., Java) code which 
communicate over a communication network (e.g., the Internet) using a communication 
protocol (e.g., TCP/IP). 

It should be appreciated that the invention is not limited to executing on any particular 
system or group of systems. Also, it should be appreciated that the invention is not limited to 
any particular distributed architecture, network, or communication protocol. 

Various embodiments of the present invention may be programmed using an object- 
oriented programming language, such as SmallTalk, Java, C++, Ada, or C# (C-Sharp). Other 
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object-oriented programming languages may also be used. Alternatively, functional, scripting, 
and/or logical programming languages may be used. Various aspects of the invention may be 
implemented in a non-programmed environment (e.g., documents created in HTML, XML or 
other format that, when viewed in a window of a browser program, render aspects of a 
5 graphical-user interface (GUI) or perform other functions). Various aspects of the invention 
may be implemented as programmed or non-programmed elements, or any combination 
thereof. 

Having now described some illustrative embodiments of the invention, it should be 
apparent to those skilled in the art that the foregoing is merely illustrative and not limiting, 

10 having been presented by way of example only. Numerous modifications and other illustrative 
embodiments are within the scope of one of ordinary skill in the art and are contemplated as 
falling within the scope of the invention. In particular, although many of the examples 
presented herein involve specific combinations of method acts or system elements, it should be 
understood that those acts and those elements may be combined in other ways to accomplish 

15 the same objectives. Acts, elements and features discussed only in connection with one 
embodiment are not intended to be excluded from a similar role in other embodiments. 
Further, for the one or more means-plus-function limitations recited in the following claims, 
the means are not intended to be limited to the means disclosed herein for performing the 
recited function, but are intended to cover in scope any means, known now or later developed, 

20 for performing the recited function. 

Use of ordinal terms such as "first", "second", "third", etc., in the claims to modify a 
claim element does not by itself connote any priority, precedence, or order of one claim 
element over another or the temporal order in which acts of a method are performed, but are 
used merely as labels to distinguish one claim element having a certain name from another 

25 element having a same name (but for use of the ordinal term) to distinguish the claim elements. 

What is claimed is: 
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